CCR2-positive monocytes recruited to inflamed lungs downregulate local CCL2 chemokine levels.
The CC chemokine ligand-2 (CCL2) and its receptor CCR2 are essential for monocyte trafficking under inflammatory conditions. However, the mechanisms that determine the intensity and duration of alveolar monocyte accumulation in response to CCL2 gradients in inflamed lungs have not been resolved. To determine the potential role of CCR2-expressing monocytes in regulating alveolar CCL2 levels, we compared leukocyte recruitment kinetics and alveolar CCL2 levels in wild-type and CCR2-deficient mice in response to intratracheal LPS challenge. In wild-type mice, LPS elicited a dose- and time-dependent alveolar monocyte accumulation accompanied by low CCL2 levels in bronchoalveolar lavage fluid (BALF). In contrast, LPS-treated CCR2-deficient mice lacked alveolar monocyte accumulation, which was accompanied by relatively high CCL2 levels in BALF. Similarly, wild-type mice that were treated systemically with the blocking anti-CCR2 antibody MC21 completely lacked LPS-induced alveolar monocyte trafficking that was associated with high CCL2 levels in BALF. Intratracheal application of anti-CCR2 antibody MC21 to locally block CCR2 on both resident and recruited cells did not affect LPS-induced alveolar monocyte trafficking but led to significantly increased BALF CCL2 levels. Reciprocally bone marrow-transplanted, LPS-treated wild-type and CCR2-deficient mice showed a strict inverse relationship between alveolar monocyte recruitment and BALF CCL2 levels. In addition, freshly isolated human and mouse monocytes were capable of integrating CCL2 in vitro. LPS-induced alveolar monocyte accumulation is accompanied by monocytic CCR2-dependent consumption of CCL2 levels in the lung. This feedback loop may limit the intensity of monocyte recruitment to inflamed lungs and play a role in the maintenance of homeostasis.